Human mismatch repair, drug-induced DNA damage, and secondary cancer.
DNA mismatch repair (MMR) is an important replication error avoidance mechanism that prevents mutation. The association of defective MMR with familial and sporadic gastrointestinal and endometrial cancer has been acknowledged for some years. More recently, it has become apparent that MMR defects are common in acute myeloid leukaemia/myelodysplastic syndrome (AML/MDS) that follows successful chemotherapy for a primary malignancy. Therapy-related haematological malignancies are often associated with treatment with alkylating agents. Their frequency is increasing and they now account for at least 10% of all AML cases. There is also evidence for an association between MMR deficient AML/MDS and immunosuppressive treatment with thiopurine drugs. Here we review how MMR interacts with alkylating agent and thiopurine-induced DNA damage and suggest possible ways in which MMR defects may arise in therapy-related AML/MDS.